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if he wishes, and from that point of view the following 
publications by the Meteorological Office are regnrded as 
suitable : 

FORECASTS. 

1. The Daily Weather Re ort with the provisions set out for tele 
graphing forecasts for a smalffee to those who are willing to pay for the 

Forecasts are prepared throughout the year each morning at 10 a. m. 
and each evening ut 7 p. m.. and during the harveat season-June to 
September-in the alternoon, specially for agriculturists. 

telegramS. 

STATISTICS. 

3. The Weekly Weather Report, which was projected specially with 
a view to agriculture and public health, gives a summiry of the pres- 
sure, temyersture, sunshine. and wind in B form which was designed 
to be specially suitable' for agricultural purposea. This report has now 
been continued for 36 years and forms a homogeneous body of statis- 
tics week by week, which is, for that purpwe. probably unrivaled in 
the world. But it has a very small circulation outside oKicial circles. 

3. The Noddy Keafher Report which gives the !isu?l climato- 
logical information for about 300 stations in the British isles. 

In actud practice these provisions are Tery little usocl 
by agriculturists. Man persons aro willing to receive 
forecasts by tdograph, h t  are unwilling to pay for tho 
telegrams; it is entirely contrary to the instinct of the 
Rritish race to ay for rwiytliing until its vtdue has haon 

munt UM both waiting for the utility of t,he forocnsts to 
be deiiionstratecl beyolid cavil. Yet that ctui o d y  he 
done by trinl, and nobocly has yet been found mho is 
willing to pay tlin cost of tin ndequate trinl on R large 
scale. The Moteorological Offico coulil, if tho conimitt~t~o 
wished, undertake that esperiliient, but it ~ o u l t l  iiicaii 
divertina sollie of its funds from moteorologicnl stud>- to 
meteoroPogicd npplications. I t  is nntiirally dispusucl to 
mako quita sure of Buccess hcfore it enibarks on t i  spwu- 
lation of that kind. and rcrtniii success is t'lio rcwnrd 
[only] of careful study. No institution with scicntific in- 
stincts IS disposed to coiiiriiit itsolf to tho position tlint its 
knowledge is completo and that it can forogo any furthor 
investigation, especially in such a subject as the study of 
weatlior. 

Tho cliniatologicd aspect of la mCtioro1t)giP agi*icolr is 
a matter of the greatest diffic.ulty. Tho priicticd fnriiior 
hts rnacle his own st,i!dy of weather and usocl it in his own 
way without co~iiin~tting the results to writh:g. The 
Meteorologicd Office coiiiiiiibs n vast nuulhor of figuros to 
print without knowing what t,lioir prociso a1q>lication to 
agricult.ure is. All are agmed that agriculture de )cntls 

figures of tho lnoteorologist ciin hn applied to suppl(+nintit 
the fanner's practical esperieiice of wettthor is a ninttcr 
requirin something that ap roaches to gcmius. 

boards of ngriculture in the United Kingdom are of tho 
ha piest, but neither side knows esactly how nor where 
to % egin. Some progress has, however, been nincla in 
this country. Some years ago the Meteorological Office 
issued a note about the wheat! crop in relation to the rain- 
fall of the reyious autumn, and this was taken up by n 

produced a most valuable discussion hy modern st ntisti- 
cal methods of the relations of weather and crops for one 
district of England. 

made uiideniab P y cltmr, so that the frti.nior and tho Gov- 

upon weather, but to ascertain the maiinor in whic \ I the 

The rsations between the K leteorological OITice and t.he 

member o P the staff of the Board of Agriculture, who 

EDUCATION. 

The further development of the ap lication of nieteor- 
culture is largely depeii a ent upon educat.ion 

The study of weather is now becoming 

seasons. 
Tliat is one of the avowed objects of the ri .wiu niondial, 

and the work thereu on must therefore also he regarded 
as a contribution to f a. wir'tiomlogic ngi*icole, dthough the 
practical fnrnier would probably riot so regnrd it. 

ARSWERS TO IXQUIRIES. 

Perhaps the most valuable provision of the Meteoro- 
logical Office at the present stage is the provision for 
answering inquiries about the wt?at,her on the part of the 
general public. Any public depnrt.nient and any private 
person iiitiy ask niiy question that cnii lm answered by a 
knowledge of the facts and laws of weat.lier, and to  such 

uestions aiisweis are given with all the indelligence that 
%o Ofico can cummuid. Maiiy iiquiries lire answered, 
and the inquirer often fiiicls the Ofice to be possessed of 
information of which ha was unaware. 

This rorision nllows inquiry to 1:)e tlirect,c?tl :dong the 
lines wfich the ngricult.urist opens ; among the subjects 
which have already been t,he subject of inquiry ;my be 
me~it.ioned--ep~iiig frodts, rind t.ke protect,ion of vegeta- 
tion hy " smudging " ; nutunin fr0st.s : t,ha effect of gunfire 
upon rninfnll, part,icularlj- during liarmst ; spe1.h of fine 
we:it,lier for harvest. : t snipsrntnrcl in relnt.ion t.0 sugar 
growing : t,he lirni t.s of fore.;tnt.ion prewrihed I J ~  t.empera- 
ture : ntniosplioric humidity in relation to I)rewing. 
UF watcliing the t,rcnd of these inquiries. and by the 

org:iiiiztition of the nienns of propwing intdligeiit replies, 
the Moteorologictd Ol-licc lioptts to :qq)roach t:he question 
of l r r  ;!tt?&rnZoqk n p i r n l r  on lilies suggest.ed by ctgricul- 
turist.s t.hen1sei-ies. ani1 at. the same tune by encoiir~ 'ng 
the dwielopuieiit of went.lier study in schools to lea ir up 
t,o t.lie spo~it~aneoiis UYO of tho infonnntion compiled in 
the OIfice. 

If neressarp, the form of t.lie inforiiistion which 
niet.eorologists hare hi t,liert,o put forward as representing 
the ninin fent.ures of clinirtt.ology wid be alttrrccl so ns to 
meet, the needs of the agricultural inqnirer. 

In iinn, it may lie said t,liat n t  preseiit the Met.corologica1 
Office is iiiorn concerncd xdli  the i~ioniis for organixi 
10. nitt~orv7oyii.e 0gihic.obp on n sntisft..ct,ory basis than wi# 
any orgnniznt.ion actuitlly in operation. - . .  . .  - '. . / .  

WEATHER BDREAU EXHIBIT AT 6A.N FRANCISCO, 1016. 

I3y J. CECIL ALTER, Ohser\-er in C1i:irge. 
[Dated Denver, Colo., Sept. i ,  1915.1 

The allot,nient of spacc for the Vnited States Westher 
Bureii.11 eshihit at t,he Pnnaina-Pacific Inteimntional 
Es osit.ion was niacle early in July, 101.1, and a det.ailed 
outfine of the rslri~>it.s, anrl tlic pro iosed aimn einent, 
pre nrcd, which was approved hy t. I ie chief of % ureau, 
an (P by the represcntative of the A riculturul Departmment 
on t,he Governnient Eshibit Roar . 

ahout '700 visitors to the Wcnthcr Burcau esliibit were 
estiniated froni partial count the first afternoon, February 
30. Thcre bring no rovision for illuminating the. esposi- 
tion palaces, the e&bits were closed at  6 p. in., and 
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WEATHER BUREAU EXHIBIT AT PANAYA-PACIFIC EXPOSITION. 
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opened each morning at  9 o’clock, except Sundays, until 
in April, when the Governnient Eshibit Board managin0 
all eshibits made by the Government, left the rope8 
entrances to the Government eshibits open 011 Sunday. 

In February the approximate total attendance in the 
Weather Bureau eshibit, estimated from occasional 

The main 

space balustrade form the south and the east boundaries, 
and a 7-foot passageway at  the north separates the 
Weather Bureau space from other bureau exhibit.s. The 
agricultural eshibits of tlhe Argentine are across the south 
and east aisles. 

The eshibit is o en in arrangement, a view being 

and corner. The floor space actually occupied by the 
stands, tables, iiistrunients, tint1 the massive balust,rade 
is only 17 per cent of the total eshibit space allotted to 
the bureau. 

The cnses, tables, and other furniture arc finished in 
light oak, givina a unifoim and pleasing appearance on 
the oiled pine ffoor. The glass weather map, the wind- 
instrument tower .carrying its actjvo instruments, the 
niodel storm-warning tower, the kite and tho balloon 
suspended above the general eshibits are visible from all 
ad’acent exhibits. 

+he new S-foot glass niap of the United States, upon 
which the prevailing wea tlier conditions throughout tlie 
country are placed each morning, fronts the north aisle 
at  the east end of the space and a large settee in front. 
of the map upholstered in leather, is usually well atron- 

. The weather reports are received by telephone 
throug the courtesy of the officials at  the San Francisco 
office of the bureau, the map being conipleted about 
11 a. m. daily. 

A sniall literature rack at the end of the ma frame 
carries €or free distribution the booklet, The &eather 
Bureau, the letiflet, Esplanation of the Weather Ma 
and the card, Esplanation of Weather Flags. The da ig  
niap rinted a t  the local o fhe  of the bureau is also 

ostef r e d a r l y  near by, toeether with the National 
keekly s a t h e r  and Crop Bu?letin. 

The principal instrument stand, located near the map, 
was specially made to suit the needs of the eshibit and to 
conform with the architecture and finish of all other Gov- 
ernment furniture on displa . There are three drawers 

The size is 3 X 6 feet, the same as the station instrument 
stand. On it is shown the triple register in operation, 
being connected with the wind vane anemometer, rain- 
gage, and sunshine recorder, as usual on all regular sta- 
tions, the two latter records being alternated for dernon- 
stration. Cards and labels on the case and on each pen 
ex lain the records briefly. 

h e  thermometric sunshine recorder is rigidly mounted 
in the center of the table, a specially mounted electric 
lamp being placed adjacent to operate the recorder art& 

afforded of prnctica P ly the entire space froin every side 

ized. A low chain on posts serves as a railing in Y roiit of 

(See fig. 2. )  

on a side and space for the B ry-cellbatteries underneath. 

12200-15-2 

cially as desired. A 16-candlepower lamp suffices. At  
the other end of the table is a single-register instrument 
recording wind velocit simultaneously with the wind- 

t>he teletEermo aph (alcohol bulb pattern), the aneroid 
barograph, a n f i e  hair hygrograph, all in operation a t  
correct values. Previous records are left near each instru- 
ment. 

The raingage display stand, near the instrument stand, 
is 2 x 6  feet m size and 18 inc1ie.s high. It carries t.he 
5-inch ga.ge complete, the tipping-bucket and the new 
Marvin weekly float gages: the last two are operated 
alniost continually by running water from the city mains. 
Drainage is provided so that no attention is necessary, 
escept to drain the contents ‘of the float-gage reservoir 
occasionally while this wage is being operated. A record 
sheet conhining. rainfalt’ records made on this new gage is 
esliibited in position on the gage by means of t,lie special 
glass panels of the g:ige cover. 

The regular mercurial barometer case as su plied to 
stations is niounted on a building post in trho mi i st of t.he 
eshibit s am; L station mercurial barometer is shown, and 

tern partly cut :way to show the mechanism. 
The Marvin autoniabic river-stage indicator is eshibited 

on taho side of this post; tlie stillwell, operating meclian- 
ism, and dial are connec.ted on short circuit froni batteries 
placed inside the framing of the post. Tlie stillwell is 
rovided with a water-supply pipe and n drainage cock, 

for reiidy clemonstration of t.hc instrument. A special 
glass cowr is provided for the mechsnisni, so that its 
operation niag be observed. The stillwell is neiir the 
floor, the inechanisin about eye high, and the indicator 
dial aboilt 7 feet from the floor. 

The new style telcthernioscope is mounted on the same 
post sui-fnce with the river g q e ,  its batteries (dry cells) 
being with others within tlie post. The briglit bulb is 

laced just above tho cnse, which is niountecl on edge for 
!ett,er esarnination and operation. 

The compensated siphon barogra~)h, Marvin system, 
plitced on a side of the building post, is recording continu- 
ously at current values. 

The Marvin float-eva oronieter, in its stillmell with 
water, is placed under t ie teletliermosro e on brackets. 
The new evaporation tank, on proper woo base, contain- 
ing tlie re uisite depth of water continually, with im- 
proved hoo%gag? installed, is located nearby on the floor, 
a t  ,roper elevation. 

d n  another edge of the large ost (fi . 4) is the snow 
measurement apparatus. The J k i n  fensity tube and 
spring balance are mounted on a bracket. 
pail and s rine balance are on a bracket a b o ~ h ~ i ~ ~ ~ ~  
and the &clefsnow stake is mounted cornerwise against 
the post to show itiv aduationa; the 3-fOOt hickory meas- 

An elect,ric fan on a bracket above the snow measure- 
ment ap aratus operates the anemometer about 7 feet 
away. i! hove the electric fan, and about 15 feet from the 
floor, is a large bracket carrying the 10-inch model storm- 
warning lanterns (oil burners). The lmtern halyards are 
rove on a pulley and the lanterns may be lowered for 
examination. 

The combined anemometer wind-vane support is 
anchored to the floor without braces or guys by means of 
bolts through the 3-inch floor. The anemometer runs at 
a velocity mdicated at about 6,miles per hour contin- 
uously. The cups are about 11 feet from the floor, and 

velocity en on the trip { e register. On this stand also are 

(Fig. 5.) 

by its si Ip e hangs another of similar pattern with the cis- 

(Fig. 3.) 

t; P 

wing stick is made !r ast nearby. 
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the 4-foot vane is 6 inches higher. The wind-direction 
contact box, about 3 feet from the floor, is left open for 
examination. The battery wires pass from the hollow 
support pipe under the floor to the triple register 15 feet 
awa . 

d a r b y  is a table carrying a model farm residence prop- 
erly wired for lightning rotection according to plans 
and specifications by A. ZHenry. Five dry cells and a 
spark coil such as is used in-amateur wireless tdegraphy, 
connected with the house wiring system and with a wire 
havin a loose end, permit an attractive denionstration 

near the tips of the lightning rods or any part of the house 
wiring system, a stream of crackling s arks will junip an 
air ga of about 13 inches, and by a sfi ht  nianipulation 

lightning in appearance. 
The major parts of the Marvin pyrheliometer, e ua- 

telescope, scale, galvanometer, and other delicate parts 
are in a closed show case nearby. A photographic sun- 
shine recorder, shown with eshibit base, is &io on this 
table. 

A low stand, 18 inches high and 3 x 6 feet in size, car- 
ries the model storm-warning tower, with its lant,erns 

with t %.I ‘s exhibit; when the loose end of the wire is brought 

severa Y streams of sparks may be pro c f  uced, resembling 

torial mounting, also stand on this table; the ren 4 nig 

shielded rain-and-snow-ga e, one-fifth actual size, is 
mounted on the same s tanf  

A screen for displaying photographic prints is near the 
wind instrument tower. It has two surfaces about 6 
b 6 feet in size for large illustrations and 13 views are 
s own. Nearb is an autoprojectosco e for automatic- 

up dfl ostered P settee in front of this picture machine in- 
vites visitors to rest a while. The views shown are 
about 2 feet s uare, each view being e s  osed about 15 

be held as long as desired. Appro riate explannt,ory 

at  least six views of every branch and special feature o 
the Bureau and its work. 

At the southwest corner of the space is an exhibit trans- 
parency stand having two show cases beneath the trans- 
parency frame. (See fig. 1 .) One case contains textbooks 
and Weather Bureau publications, .with climatological sta- 
tistics or averages for practically d arts of the world. 
The adjacent show case contains the &arvin nephoscope, 
complete; a kiosk aneroid barometer, and the same show- 
ing works only; a pocket aneroid barometer; the kite 
meteorogra h, and the balloon meteorograph with extra 

lined, and have lass panels on sides and top. 
A similar disp K ay stand with show cases is at  the north- 

west corner of the space; one case carries the pyrhelio- 
meter parts, a short range thermograph (metal coil pat- 
tern), two ordinary thermometers, a masimum and a 
minimum thermometer on a Townsend support,. a hand 
sling psychrometer, and a regular station whirlmg ps -- 
chrometer, with shortened handle, and no support. d e  
other case contains a Lambrecht’s 11 gronieter, Marvin’s 

shine recorder, Lmd’s old style anemometer, a small 
zero-setting anemometer for bght air movement, elec- 

rojecting T antern slides continua 1p y; a large leather 
i? 

seconds, thoug % with a push-button corzany slide may 

5 slides accompany each view or series o P views, there bein 

aluminum s % eets for records. All show cases are plush- 

kiosk hair hygrometerbe burette tu T3 e, an electric sun- 

trical contacts for wind direction re ‘stration, a Marvin 
kite anemometer complete, and a regu T ar station anemom- 
eter with cups, these instruments having been taken 
apart when necessary to show them in the case. 

Between the transparency stands, on the main aisle, is 
the Bosch-Omori seismograph in an e-hibit case. The 
seismograph en vibrates continually with the minute 

!i movements o P the floor, thou h the record is not traced. 
Enlarged copies of records o the Sun Francisco earth- 
quake in 1906, and others, are shown in the case. The 

ens, drum, axid the-marking devices shown are by 
bar  vin. 

The Marvin box kite is suspended by 8 wire about 15 
feet overhead m d  carries an emp!y aluminum meteoro- . A sounding balloon IS also suspended simi- $aph arly, the empty meteorograph basket, attached properly to 
the overslung parachute, being just above visit.ors’ heads. 
The balloon is inflated with compressed air. 

A display fisture containing 34 wing frames, providmg 
for 96 surfaces, 33 x 26 inches in size, for photogra lis, 
charts, and maps, is placed against the back of the g f ass 
weather map. On this fixture, ancl on t.hc picture screen, 
transpnrency stands, and lantern slide grojector already 
mentioned, are s1iow-n several select,e views each, of 
Weather Bureau buildings, mountain snow scenes, wire- 
less stations, kites and balloons in use, cooperative s t e  
tions, instrumental esposures at  stations, many s ecial 
single instruments where the instrunient is not eshi E ited, 
river and flood views with river gqes,  the Wagon Wheel 
Ga) (Colo.) esperinientnl work, also the similar work at 

in the cranberry marshes, copies of automatic records of 
special or historic storms, cloud and fog forms and 
ty es, snow and ice crystals, forecast verification map, 
d s t  Indies storni trucks and Panama Canal sailing 
routes, long record precipitation charts, maps of all regu- 
lar and special stations of the bureau, the corn, wheat 
cotton, ancl other special services; consecutive series ol 
Washington weather maps; series of the Northern Hemi- 
sphere maps; forei n weather maps; special diagrams of 

the snow surve work in Utah; special storni views, show- 
ing tornado dvamawe, waterspouts, hail, and damage 
thereby, lightning pyiotographs and lightning effects, deep 
snow views, iFe gorges in streams, vessel warninw stations, 
vessel reportmg service, coast storms and eBects and 
other miscellaneous views. 

Two stereoscopes each contain 48 views of the work in the 
central office of the bureau, the work at a typical cliia- 
tolo icnl station (Salt Lake City), the snow measurement 

ative esperiniental station a t  Ephraim, Utah, some river 
views, and a number of cooperative stations. (Fig. 2.) 

(Fig. 1.2 

Ep i iraim, Utah, the frost work in the fruit regions, and 

precipitation distri Q ution by months at  selected stations; 

wor a -with the Marvin tube and shielded gages, the cooper- 

CLmATOLOGICAL STATIONS AND LOCAL AVTHORITIEI. 

We print below remarks by the director of the British 
Meteorological Office addressed to the locd pride and local 
interests of Great Britain and Ireland. Probably the 
conditions of the time rather than the natural course of 
evolution of meteorological work, have influenced him in 
this case. The best interests of meteorology and of cli- 
matology require that so far as po.ssible the equipment, 
installation, mspection, and obsemng methods be under 
a single centrahed control. Only under such conditions 
can science be assured of that degree of reliability, uni- 
formity, and homogeneity which is the prime essential 


